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METHOD FOR PERFORMING HAN DOFF BETWEEN ASYNCHRONOUS BASE 
STATION AND SYNCHRONOUS BASE STATION 

Field of the Invention 

The present invention relates to a method for performing 
a handoff in a mobile communication system; and, more 
particularly, to a method for performing a handoff between an 
asynchronous base station and a synchronous base station. 

Prior Art of the Invention 

A mobile communication service has been developed from a 
first generation which is based on an analog technology in 
years of 1980 to a second generation which is based on a 
digital technology in years of 1990. In the second generation 
mobile communication service, a range of the mobile 
communication service has been expanded from a transmission of 
a voice signal to various non-telephone services and data 
transmission service. Depending on an increase of subscribers, 
enlargement of a scope of activity, personalization and a 
request of multimedia, a demand for a mobile communication 
technique which can perform a roaming between different 
systems in a worldwide networks and transmit and receive 
various types of data becomes increased. In order to satisfy 
the demand, discussion of a standardization relating to a 
third generation mobile communication, which is referred to an 
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international mobile telecoramunication-2000 (IMT-2000), is 
being progressed. 

In order to increase an efficiency of limited frequency 
resources, the mobile communication system divides a whole of 
service area into small service areas, each of which is 
referred to a cell, and provides a service based on the cell. 
At this time, in order to guarantee a mobility of a subscriber, 
though a mobile station of the subscriber moves out from a 
service cell, a communication channel between the mobile 
station and the base station is handed over to another base 
station, which is referred to a handoff. The handoff means 
that a new communication channel is assigned to a mobile 
station by a base station in a cell to which the mobile 
station moves, when the mobile station communicating with 
another base station moves from a cell to another cell. 

In general, a mobile communication system is divided into 
a synchronous mobile communication system and an asynchronous 
mobile communication system. In a mobile communication system 
embodied for a commercial business, the synchronous mobile 
communication system interfaces data in accordance with a 
series of IS protocol, for example, IS-95, IS-41, IS-634, IS- 
2000, etc.; and the asynchronous mobile communication system 
interfaces data in accordance with a universal mobile 
telecommunication system Terrestrial Radio Access (UTRA) 
protocol. In this specification, the synchronous mobile 
communication system means a second-generation synchronous 
mobile communication system which is in service at present or 
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a third-generation synchronous mobile communication system 
which will be in service. The asynchronous mobile 
communication system means a third-generation asynchronous 
mobile communication system, which is referred to a wide code 
division multiple access (W-CDMA) system, or an asynchronous 
IMT-2000 system. 

If the asynchronous W-CDMA system starts to service in an 
area in which the synchronous mobile communication system 
provides a service, for efficiency, a handoff from the 
synchronous mobile communication system to the asynchronous 
mobile communication system is required. The handoff means 
that a new communication channel is assigned to a mobile 
station by a base station in a cell to which the mobile 
station moves. 

In general the handoff method is divided into two methods, 
a hard handoff method and a soft handoff method. 

The hard handoff method means that the communication 
channel between the mobile station and the base station 
communicating therewith is disconnected and then the new 
communication channel between the mobile station and the base 
station to be communicated therewith is connected, which is 
referred to a ^Break and Make' method. Using the hard handoff, 
a communication disconnection can occur. 

The soft handoff method means that the new communication 
channel is connected before breaking the communication channel 
between the mobile station and the base station communicating 
therewith, which is referred to a 'Make and Break' method. 


The IMT-2000 system has the four interface 
architectures. Therefore, the hybrid type synchronous mobile 
station must recognize an operating type of a core network 
currently connected thereto, and the hybrid type synchronous 
radio network should provide core network operating type 
information and others information to the hybrid type 
synchronous mobile station. The core network operating type 
information and the others information must be contained in 
the Sync channel message that the synchronous mobile 
station, after being powered on, receives through the Sync 
channel in a general interfacing manner. 

Similarly, the hybrid type asynchronous mobile station 
must recognize an operating type of a core network currently 
connected thereto, and the hybrid type asynchronous radio 
network should provide the core network operating type 
information and others information to the hybrid type 
asynchronous mobile station. The core network operating type 
information and the others information must be contained in 
the system information message transmitted to the 
asynchronous mobile station, after being powered on, so that 
the asynchronous mobile station receives through the 
broadcast control channel (BCCH) in a general interfacing 
manner . 

Fig. 1A is a view showing a synchronous ANSI-41 core 
network interface architecture of a synchronous radio 
network and a hybrid type asynchronous radio network. In 
this drawing, the reference numeral 100 denotes a dual mode 


mobile station, 110 a synchronous radio network, 120 a 
hybrid type asynchronous radio network, and 130 a 
synchronous ANSI-41 core network. 

Fig. IB is a view showing an asynchronous GSM-MAP core 

5 network interface architecture of a hybrid type synchronous 
radio network and an asynchronous radio network. In this 
drawing, the reference numeral 200 denotes a dual mode 
mobile station, 210 an asynchronous radio network, 220 a 
hybrid type synchronous radio network and 230 an 
''%t> asynchronous core network which includes a GSM-MAP network. 

: - Fig. 1C is a view showing an asynchronous GSM-MAP core 

network interface architecture of a asynchronous radio 

V: network and a synchronous ANSI-41 core network interface 
architecture of a synchronous radio network. In this 

|| drawing, the reference numeral 300 denotes a dual mode 

f/ mobile station, 310 denotes a asynchronous radio network, 
320 denotes a synchronous radio network, 330 denotes an 
asynchronous core network which is connected to a UTRAN and 
340 denotes a synchronous core network which is connected to 

20 a BSC. 

In order to be operable adaptively to the above three 
interface architectures, a dual mode mobile station in the 
next-generation mobile telecommunications system can have 
both asynchronous CC and MM protocol entities serving for 
25 the GSM-MAP core network and synchronous CC and MM protocol 
entities serving for the ANSI-41 core network at the layer3 
in the protocol stack structure, which is a different from 
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each of the conventional synchronous and asynchronous mobile 
stations . 

Fig. 2 is a diagram of cell structures in a mobile 
communication system when both of the synchronous base station 
5 and the asynchronous base station provide a service. 

As shown in Fig. 2, since a third-generation asynchronous 
mobile communication system cannot provide a service in a 
whole area at the initial stage of the service, the 
asynchronous mobile communication system is neighbored to or 
,lp included in the synchronous mobile communication system, for 
example, an interim standard-95 (IS-95) system, which provides 
- 1; a service at present. A plurality of the asynchronous cells 20, 

30, 40, 50 and 60 each having an asynchronous base station 21, 

31, 41, 51 or 61 are included in a synchronous cell 10 having 
'%% a synchronous base station 11. 

ll If a mobile station 7 5 communicating with the 

'= ; asynchronous base station 51 moves from the asynchronous cell 
to a boundary area of the synchronous cell 10 in which there 
is no asynchronous base station, a handoff from the 

20 asynchronous base station 51 to the synchronous base station 
100 is required. 

In case of the handoff from the asynchronous base station 
51 to the synchronous base station 11, the handoff is 
performed in accordance with processes of the asynchronous 

25 mobile communication system. However, because of difference 
between the asynchronous mobile communication system and the 
synchronous mobile communication system, there is a problem in 
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the handoff from the asynchronous base station to the 
synchronous base station. 

Each of the synchronous mobile communication systems has 
the same timing based on a start time. A mobile station 7 5 
obtains information relating to the start time and 
synchronizes with the synchronous mobile communication system. 
On the contrary, each of the asynchronous mobile communication 
systems does not have the same timing based on a start time. 

Accordingly, when performing the handoff from the 
asynchronous base station to the synchronous base station, 
since the mobile station 75 does not have timing information 
of the synchronous mobile communication system, e.g., 
synchronization information and frame information of the 
synchronous mobile communication system, there is a problem in 
that the handoff cannot be performed. 

When performing the handoff from the asynchronous base 
station 51 to a base station of another communication system, 
for example, a synchronous communication system, the handoff 
is performed in accordance with a compressed mode. The 
compressed mode is described with reference to Fig. 3. 

Fig. 3 is a diagram illustrating a compressed mode 
transmission when performing a handoff from an asynchronous 
base station to a base station. 

In order to perform a handoff an asynchronous base 
station to a synchronous base station, a mobile station should 
obtain information relating to the synchronous base station to 
be connected during an idle period. The information relating 


to the synchronous base station can be obtained from a forward 
synchronous channel, a pilot channel and a traffic channel 
transmitted from the synchronous base station. 

Fig. 4 is a diagram illustrating pilot offsets of a 
5 forward synchronous channel in a synchronous base station. 

For the handoff, a synchronization of the pilot signal, 
offsets of the base station, a super frame timing of a 
synchronous channel and a long code state of a traffic channel 
should be obtained. In order to minimize a call disconnection 
%p time, the mobile station can obtain the synchronization of the 
pilot signal, the offsets of the base station, the super frame 
timing of the synchronous channel and the long code state of 
the traffic channel during the compressed mode. 

All of the base stations use a short code having a length 
tf of 2 15 (26.667ms) as a pilot code, and each base station is 
discriminated by an offset of the pilot code. Accordingly, 
when searching a synchronization of the pilot code in the 
compressed mode, since whole of one period of the pilot code, 
26.667 ms, should be searched, there is a problem in that it 
20 takes a lot of time to search the synchronization of the pilot 
code . 

In order to obtain the zero offset and the long code 
states used in a traffic channel and a paging channel, a super 
frame of the synchronous channel should be demodulated. Since 
25 a period of the super frame is 80 ms, there is problem in that 
it takes a lot of time to demodulate the super frame. 
Accordingly, it takes a lot of time to perform the handoff 


from the asynchronous 
station; in worst case, 


base station to the 
the handoff cannot be 


synchronous 
performed. 


base 


Summary of the Invention 

5 

Therefore, it is an object of the present invention to 
provide a method for performing a handoff from an asynchronous 
base station to a synchronous base station. 

It is another object of the present invention to provide 
%p a method for performing a handoff from an asynchronous base 
station to a synchronous base station within a short time. 

In accordance with an aspect of the present invention, 
there is provided a method for performing a handoff from an 
asynchronous base station to a synchronous base station, 
CI comprising the steps of: a) setting at least one common 
channel between the synchronous base station and a mobile 
station; b) determining whether there is an asynchronous base 
station to be handed off in neighbor asynchronous base 
stations based on monitoring information of the neighbor 
20 asynchronous base stations; c) if there is no asynchronous 
base station, requesting a handoff to the synchronous base 
station and receiving a compressed mode message from RRC; d) 
selecting a synchronous base station to be handed off using 
the information of common channel; and e) performing the 
25 handoff from the asynchronous base station to the synchronous 
base station. 
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Brief Description of the Drawings 


The above and other objects, features and advantages of 
the present invention will be more clearly understood from 
5 the following detailed description taken in conjunction with 
the accompanying drawings, in which: 

Fig. 1A is a view showing a synchronous ANSI-41 core 
network interface architecture of a synchronous radio 
network, a hybrid type asynchronous radio networks and dual 
lb mode mobile station; 

Fig. IB is a view showing an asynchronous GSM-MAP core 
network interface architecture of a hybrid type synchronous 
radio network, an asynchronous radio network and dual mode 
mobile station; 

Jf> Fig. 1C is a view showing an asynchronous GSM-MAP core 

network interface architecture of asynchronous radio network 
and synchronous ANSI-41 core network interface architecture 
of synchronous radio network and dual mode mobile station; 

Fig. 2 is a diagram of cell structures in a mobile 
20 communication system; 

Fig. 3 is a diagram illustrating a compressed mode 
transmission when performing a handoff from an asynchronous 
base station to a base station; 

Fig. 4 is a diagram illustrating pilot offsets of a 
25 forward synchronous channel in a synchronous base station; 

Fig. 5 is a flow chart illustrating a method for 
performing a handoff from an asynchronous base station to a 


10 


synchronous base station; 

Figs. 6A and 6B are a flow chart illustrating a call flow 
for performing a handoff from an asynchronous base station to 
a synchronous base station in case of ANSI-41 core network; 
5 Fig. 7 is a diagram showing a period of a common channel 

applied to a method for performing a handoff between a 
synchronous base station and an asynchronous base station in 
accordance with the present invention; 

Fig. 8 a timing diagram of a common channel, a 
If) synchronous channel and a traffic channel applied to a method 
-\ for performing the handoff in accordance with one embodiment 
'21 of the present invention; 

'■=1 Fig. 9 is a flow chart illustrating a method for 

performing a handoff between a synchronous base station and an 
|| asynchronous base station in accordance with one embodiment of 
-- : the present invention; 

Q Fig. 10 a timing diagram of a common channel, a 

synchronous channel and a traffic channel applied to a method 
for performing the handoff in accordance with another 

20 embodiment of the present invention; and 

Fig. 11 is a flow chart illustrating a method for 
performing a handoff between a synchronous base station and an 
asynchronous base station in accordance with another 
embodiment of the present invention. 

25 

Preferred Embodiments of the Invention 
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Hereinafter, preferred embodiments of the present 
invention will be described in detail referring to the 
accompanying drawings. 

In the present invention, in order to obtain information 
5 relating to the synchronous mobile communication system, an 
additional common channel is established. Zero offset timing, 
long code states and a super frame timing of the synchronous 
channel are continuously broadcasted through the common 
channel . 

ID 

<Embodiment 1> 

Fig. 5 is a flow chart illustrating a method for 
performing a handoff from an asynchronous base station to a 
synchronous base station. 

'|f> An asynchronous base station transmits a neighbor list 

containing information about neighbor base stations to a 
mobile station at step S101. The neighbor list is transmitted 
as a radio resource control (RRC) message. However, since the 
neighbor list is not defined in conventional RRC messages, the 

20 neighbor list is a message generated by newly defining or 
modifying a conventional RRC message. 

It is determined whether there is an asynchronous base 
station appropriate to be handed over based on the information 
received from the mobile station at step S102. If there is an 

25 appropriate asynchronous base station, a handoff to the 
appropriate asynchronous base station is performed at step 
S107 . 
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If not, the asynchronous base station transmits a search 
request RRC message commanding to find a synchronous base 
station to be handed over at step S103. Since the search 
request RRC message is not defined in conventional RRC 
5 messages, the search request message should be generated by 
newly defining or modifying a conventional RRC message. At 
this time, the mobile station operates in a compressed mode 
and obtains information relating to the synchronous base 
station . 

r ip The mobile station transmits an acknowledgement message 

response to the search request RRC message to the asynchronous 

;|= base station at step S104. Since the acknowledgement message 
is not defined in conventional RRC messages, the 
acknowledgement message should be generated by newly defining 

II or modifying a conventional RRC message. 

- : The mobile station monitors and processes the information 

Ci broadcasted through the common channel. Then, the mobile 
station obtains a zero offset pilot pseudo noise (PN) 
sequence timing , long code state and a frame synchronization 

20 of the synchronous base station, thereby selecting a 
synchronous base station which is most appropriate to be 
handed over at step S105. In this specification, reference 
values are not limited in detail. The mobile station can 
select a base station to be handed over by searching pilot 

25 offsets corresponding to base stations in the neighbor list 
after obtaining zero offset timing information. 

The mobile station transmits an index message of the 
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synchronous base station appropriate to be handed over to the 
asynchronous base station. The asynchronous base station 
transmits a command for the handoff to the selected 
synchronous base station. The index message of the synchronous 
5 base station has a format of a RRC message. Since the index 
message of the synchronous base station is not defined in 
conventional RRC messages, the index message of the 
synchronous base station should be generated by newly defining 
or modifying a conventional RRC message. 

10 In detail, when performing the handoff, a source 

asynchronous base station transmits a handoff required message 
to the MSC, the MSC transmits a handoff request message to a 
target synchronous base station. When receiving the handoff 
request message, the call is handed over to the target 

jfe synchronous base station. Fig. 5 is a flow chart illustrating 
a call flow for performing a handoff from an asynchronous base 
- 1 station to a synchronous base station in case of ANSI-41 core 
networks . 

The handoff method illustrated in Figs. 6A and 6B is 
20 similar to those as mentioned above with reference to Fig. 5, 
therefore, for convenience, detailed descriptions will be 
skipped . 

<Embodiment 2> 

25 

Fig. 7 is a diagram showing a period of a common channel 
applied to a method for performing a handoff between a 
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synchronous base station and an asynchronous base station in 
accordance with the present invention. 

A mobile station communicating with an asynchronous base 
station searches information relating to a synchronous base 
5 station in a compressed mode when there needs a handoff to the 
synchronous base station. A common channel is used for 
informing the mobile station of the information relating to 
the synchronous base station. The synchronous base station 
transmits its timing information, i.e., a zero offset, a long 

40 code state and a synchronous channel super frame timing of the 
synchronous base station through the common channel. 

Each synchronous base station neighboring to the 
asynchronous base station transmits the same value through the 
common channel of which structure is illustrated in Fig. 8. 

15 The common channel includes a common code, a zero offset 

indicator code W c and a long code indicator code W L . 

The common code is repeated in order to obtain a timing 
of the synchronous base station. W c represents a zero offset 
from an obtained timing. W L represents the long code state and 

20 the synchronous channel super frame information. 

In other words, the common code is periodically repeated 
N (N is an integer) times from a start point of the zero 
offset during one frame of the pilot channel, i.e., 26.667ms. 
A length of the common code is M is illustrated in Fig. 7. 

25 The Walsh code W c follows the common code, thereby 

representing relation between a timing of the common code and 
the start point of the zero offset. The first common code is 
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followed by the first Walsh code W c l, and the second common 
code is followed by the second Walsh code W c 2. A length of the 
Walsh code W c is LI, which depends on the number N of repeat 
of the common code. For example, as assume that the number N 
5 of repeat of the common code from the start point of the zero 
offset for one frame is 64, the Walsh code W c is 64. If the 
number N is 32, the Walsh code W c is 32. 

The W L represents the long code state and the synchronous 
channel super frame information. A length L2 of the W L is 
-10 constant for one frame of the pilot channel. The length of the 
long code state is 41 bits and a length of the super frame 
timing of the synchronous channel is 2bits. In other words, an 
N-ary orthogonal modulation method is used. 

For example, if the length of the Walsh code is 16 bits, 
iff) it is referred to a 16-ary orthogonal modulation method. In 
the 16-ary orthogonal modulation method, the Walsh codes 
represent 4 bits as following: Walsh code 0=0000; Walsh code 

1=0001; Walsh code 2=0010; Walsh code 15=1111. In order to 

represent 43 bits, eleven Walsh codes are needed. Accordingly, 
20 if the length L2 of the W L is 256, 64 bits can be represented. 
The rest bits, 17 bits can be used for error detection or 
error correction. 

If the length L2 of the W L is larger than 256, an 
orthogonal modulation having a larger value than 16-ary can be 
25 performed. 

Fig. 8 a timing diagram of a common channel, a 
synchronous channel and a traffic channel applied to a method 
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for performing the handoff in accordance with one embodiment 
of the present invention. 

As shown in Fig. 8, since the common channel starts to 
transmit in synchronization with the start point of the pilot 
channel, a frame timing of the common channel is equal to that 
of the traffic channel. 

Hereinafter, a method for transmitting and receiving 
information through a common channel will be described. 

All of base stations transmit information necessary to 
the handoff through the common channel. Since one period of 
the pilot channel is 26.667 ms and if N is 64, one period L t 
of the common channel is 512. At this time, it is assumed that 
an idle period of the compressed mode is 8 ms, 
64x (8/26, 667) =19. Accordingly, the common channel is repeated 
19 times during the idle period. 

One period of the common channel can be expressed by a 
set of lengths M, LI and L2 of codes. For example, if M is 128, 
LI is 128 and L2 is 256, i.e., M=128, Ll=128 and L2=256, N is 
64, one period L t of the common channel can be expressed by 
common code (128), W c n ...W c n (64x2), W L (256). 

If N is 32, one period L t of the common channel is 1024 
and the common channel is repeated 9 times during the idle 
period of the compressed mode. In other words, 
32x (8/26, 667) =9. Accordingly, a code set of the common 
channel includes M=256, Ll=256 and L2=512. One period of the 
common channel includes common code (256), W c n, W c n, W c n, W c n, 


W c n, W c n, W c n, W c n, (32x8), W L (256x2). In other words, iteration 
number N, the lengths of the codes M, LI and L2 can be 
selected in accordance with system environments and a buffer 
capability . 

5 First, a receiver of the mobile station searches a 

synchronization based on the common code, stores one period of 
the common code because the common code is repeated multiple 
times. Then, the receiver of the mobile station finds a 
maximum value by accumulating an output value. 

ID For example, if the common code is repeated 19 during a 

idle period, i.e., 14 times of the common code are used for 
searching the common code, a maximum value is selected by 
accumulating 14 times of the common channels. After selecting 
the maximum value, the zero offset is selected by using the 

15 Walsh code W c . In other words, the maximum value of the Walsh 
code W c is 10. The synchronization which is set at present is 
10 periods away from the zero offset. 

When the maximum value is selected by using the repeated 
Walsh code W c , the Walsh code W c can be verified. For example, 

20 if the iteration number N is 64, the Walsh code W c is repeated 
two times for one period of the common channel, five (5) 
periods of the Walsh code W c are used in the compressed mode. 
If the common code is tenth value from the zero offset and 
there is no error in the common code, the received values 

25 should be W c 10, W c 10, W c ll, W c ll, W c 12, W c 12, W c 13, W c 13, W c 14 
and W c 14. In case that a maximum value is selected in output 
values, each output value is a value obtained by summing one 
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period of the Walsh codes W c , the received values should be 
W c 10, W c ll, W c 12, W c 13 and W c 14 . In other words, a timing error 
can be recognized by setting an allowable error. 

The mobile station obtaining the zero offset timing 
5 searches the pilot channel of synchronous base stations within 
neighbor lists and selects the base station having a maximum 
value in the pilot signal. 

After obtaining the base station to which the mobile 
station belongs, the mobile station demodulates the Walsh code 

ijo W L and obtains the long code state and the synchronous channel 

=; = ? ' super frame synchronization. The Walsh code Wl has the same 
value and is repeated multiple times for one period of the 
pilot channel. For example, if the iteration number N is 64, 
the Walsh code W L is repeated at most 19 times. After 

r |fe selecting the maximum value in the output values generated by 
accumulating the Walsh codes W L or deciding each of the output 
values, a correct received value can be obtained by selecting 
most frequent value. 

Fig. 9 is a flow chart illustrating a method for 

20 performing a handoff between a synchronous base station and an 
asynchronous base station in accordance with the present 
invention . 

First, a common channel between a synchronous base 
station and a mobile station is established at step S201. The 
25 mobile station is connected to the asynchronous mobile station 
at step S202. Monitoring information of neighbor base stations 
is transmitted to the asynchronous base station at step S203. 
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It is determined whether there is an asynchronous base station 
satisfied with a handoff condition at step S204. If there is 
the asynchronous base station performing the handoff, the 
handoff to the neighbor asynchronous base station is performed 
5 at step S205. If not, the mobile station requests a handoff to 
the synchronous base station and after receiving a compressed 
mode message from RRC, the mobile station operates a 
compressed mode at step S206. The compressed mode message 
informs the mobile station that a length and a period of an 

fO idle period. 

The mobile station sets a zero offset and a pilot pseudo 
noise (PN) sequence timing based on a common code and a Walsh 
code W c at step S207. After obtaining the zero offset timing 
information, a synchronous base station having a maximum pilot 

;15 signal is set as the synchronous base station to be 
communicated with by searching only corresponding pilot 
offsets in list of the neighbor base station at step S208. In 
other words, the maximum pilot signal is obtained by using the 
zero offset timing set at the step S207 . Here, the mobile 

20 station should have not only the lists of the neighbor 
asynchronous base station but also those of the synchronous 
base station. 

A long code state and a frame synchronization are 
acquired by using a Walsh code W L at step S209. The handoff to 
25 the synchronous base station is performed at step S210. 

The mobile station should obtain timing information of 
the synchronous base station, the strongest cell selection 
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using the pilot offsets according to neighbor lists and the 
long code state used in the traffic channel during the idle 
period of the compressed mode. 

In order to obtain information necessary to the handoff 
within the idle period, an additional common channel is set 
and transmitted to all of asynchronous base stations neighbor 
to the synchronous base station. According to the zero offset 
timing information, the long code state and the super frame 
timing information of the synchronous channel received from 
the synchronous base station through the common channel, the 
handoff from the asynchronous base station to the synchronous 
base station can be performed. 

Therefore, since the long code state can be obtained 
without demodulation of the synchronous channel of the 
synchronous base station, there is an advantage in that the 
time for the handoff can be reduced to a minimum value. 

<Embodiment 3> 

This embodiment is similar to the first embodiment, 
except that two common channel is used for transmitting 
information relating to timing information of a synchronous 
base station to a mobile station. In other words, the 
synchronous base station transmits the zero offset information 
through a first common channel and the long code state 
information and the synchronous channel super frame timing 
through a second common channel. 
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Fig. 10 a timing diagram of a common channel, a pilot 
channel and a synchronous channel applied to a method for 
performing the handoff in accordance with another embodiment 
of the present invention. 

As shown in Fig. 11, the same information is transmitted 
from each base station through the first common channel with 
reference to the zero offset timing. The second common channel 
uses the same codes as the pilot channel and a start point of 
the second common channel is equal to that of the pilot 
channel, then the second common channel is orthogonal to the 
traffic channel. 

Hereinafter, a method for transmitting and receiving 
information through a common channel will be described. 

All of base stations transmit information necessary to 
the handoff through the first common channel. Structure and 
timing of the first common code are illustrated in Fig. 11. 
The first common channel has a common code and a Walsh code W c . 
The common code is repeated in order to obtain timing of the 
synchronous base station. The Walsh code W c represents a zero 
offset from the obtained timing. 

The common code is periodically repeated N (N is a 
natural number) times for one frame of the pilot channel and 
the length of the common code is M (M is a real number) . 

The Walsh code W c follows the common code, thereby 
representing relation between a timing of the common code and 
the start point of the zero offset. The first common code is 
followed by the first Walsh code W C i, and the second common 
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code is followed by the second Walsh code W C 2. A length of the 
Walsh code W c is LI, which depends on the number N of repeat 
of the common code. For example, as assume that the number N 
of repeat of the common code from the start point of the zero 
offset for one frame is 64, the Walsh code W c is 64. If the 
number N is 32, the Walsh code W c is 32. 

The second common channel represents a long code state 
and super frame timing information of synchronous channel 
which are used in the traffic channel. Accordingly, a length 
of the second common channel is constant for one frame of the 
pilot channel. The length of the long code state is 41 bits 
and a length of the timing information of the synchronous 
channel is 2bits. 

The second common channel is largely divided into two 
types. When compressed mode is operated to fixed position, a 
common channel 2-1 uses and when compressed mode is operated 
to adjust position, a common channel 2-2 uses as shown in Fig. 
11. In case of the common channel 2-1, the long code state is 
transmitted during a communication time between the mobile 
station and the asynchronous base station. Accordingly, it is 
necessary that there are two or more long code states during 
an idle period, an error check code, for example, eight (8) 
bits cyclic redundancy check (CRC) code, is added and N-ary 
orthogonal modulation method is used. 

For example, since a length of the Walsh code, in this 
embodiment 64, can be expressed by six (6) bits, for 
expressing 51 bits, nine Walsh codes are necessary. In other 
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words, using 64-ary orthogonal modulation 
Walsh code 0 ="000000" 
Walsh code 1 ="000001" 
Walsh code 2 ="000010" 


Walsh code 63 ="111111" 

On the contrary, in the common channel 2-2, the idle 
period can be adjusted. The long code state can transmitted 
during the idle period. Accordingly, it is enough that there 
is only one long code state during the idle period. 

Therefore, the N-ary orthogonal modulation is not 
necessary and the long code state can be transmitted without 
additional hardware, e.g., an N-ary orthogonal modulator. 

For example, if a maximum gap length of the idle period 
is 8ms, a period of the pilot signal is 26.667 ms and a period 
of a frame is 10 ms, the long code state can be transmitted at 
least two times. 

Each base station transmits the same information 
necessary to hand off through the first and the second common 
channel . 

Since one period of the pilot channel is 26.667 ms, one 
period L t of the first common channel is repeated N times. If 
the N is 32, a period of the first common channel, i.e., the 
common code and the Walsh code W c , is 1024. At this time, it 
is assumed that an idle period of the compressed mode is 8 ms, 
32x (8/26, 667) =9. 

One period of the first common channel can be expressed 
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by a set of lengths M and LI of codes. For example, if M is 
256, LI is 768 and N is 32, i.e., the nth M=256 and Ll=768, N 
is 32, one period L t of the first common channel can be 
expressed by common code (256), W c n...W c n (32x24). 

If N is 64, one period L t of the common channel is 512 
and the first common channel is repeated 64 times during the 
idle period of the compressed mode. Accordingly, a code set of 
the common channel includes M=256 and Ll=256. One period of 
the common channel includes common code (256), W c n, W c n, W c n, 
W c n (64x4) . In other words, iteration number N, the lengths of 
the codes M and LI can be selected in accordance with system 
environments and a buffer capability. 

First, a receiver of the mobile station searches a 
synchronization based on the common code, stores one period of 
the common code because the common code is repeated multiple 
times. Then, the receiver of the mobile station finds a 
maximum value by accumulating an output value. 

For example, if the period of common channel is repeated 
32 times in one period of pilot channel, i.e., the iteration 
number is 32 and 4 periods of the common code are used for 
searching the maximum value at one period of common channel, a 
maximum value is selected by accumulating 4 times of the 
common channels. After selecting the maximum value, the zero 
offset is selected by using the Walsh code W c . In other words, 
the maximum value of the Walsh code W c is 10. The 
synchronization which is set at present is 10 periods away 
from the zero offset. 
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When the maximum value is selected by using the repeated 
Walsh code W c , the Walsh code W c can be verified. For example, 
if the iteration number N is 64, the Walsh code W c is repeated 
four times for one period of the common channel, four (4) 
periods of the Walsh code W c are used in the compressed mode. 
If the common code is tenth value from the zero offset and 
there is no error in the common code, the received values 
should be W c 10, W c 10, W c 10, W c 10, W c ll, W c ll, W c ll, W c ll, W c 12, 
W c 12, w c 12, W c 12, W c 13, W c 13, W c 13, and W c 13. In case that a 
maximum value is selected in output values, each output value 
is a value obtained by summing one period of the Walsh codes 
W c , the received values should be W c 10, W c ll, W c 12, and W c 13. 
In other words, a timing error can be recognized by setting an 
allowable error. 

The mobile station obtaining the zero offset timing 
searches only lists of neighbor base stations of the 
synchronous base station and a pilot offset in the lists, 
thereby selecting a base station having a maximum value in the 
pilot signal. 

After obtaining the pilot channel of the base station to 
which the mobile station belongs, the mobile station 
demodulates information transmitted through the second common 
channel and obtains the long code state and the synchronous 
channel super frame synchronization. 

Fig. 11 is a flow chart illustrating a method for 
performing a handoff between a synchronous base station and an 
asynchronous base station in accordance with another 
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embodiment of the present invention. 

First, a first and a second common channel between a 
synchronous base station and a mobile station are set at step 
S301. The mobile station is connected to the asynchronous 
mobile station at step S302. Monitoring information of 
neighbor base stations is transmitted to the asynchronous base 
station at step S303. It is determined whether there is an 
asynchronous base station satisfied with a handoff condition 
at step s304. If there is the asynchronous base station 
performing the handoff, the handoff to the neighbor 
asynchronous base station is performed at step S305. If not, 
the mobile station requests a handoff to the synchronous base 
station and receives a compressed mode message through a 
common channel at step S306. The compressed mode message 
includes the common code, the Walsh code W c and the Walsh code 
W L as described above. 

The mobile station sets a zero offset and a pilot pseudo 
noise (PN) sequence timing based on a common code and a Walsh 
code W c at step S307. After obtaining the zero offset timing 
information, a synchronous base station having a maximum pilot 
signal is set as the synchronous base station to be 
communicated with by searching only corresponding pilot 
offsets in list of the neighbor base station at step S308. In 
other words, the maximum pilot signal is obtained by using the 
zero offset timing set at the step S307. Here, the mobile 
station should have not only the lists of the neighbor 
asynchronous base station but also those of the synchronous 
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base station. 

A long code state and a frame synchronization are 
acquired by using a Walsh code W L at step S309. The handoff to 
the synchronous base station is performed at step S310. 
5 The mobile station should obtain timing information of 

the synchronous base station, the pilot offset and the long 
code state used in the traffic channel during the idle period 
of the compressed mode. 

In order to obtain information necessary to the handoff 

10 within the idle period, an additional common channel is set 
and transmitted to all of asynchronous base stations neighbor 
to the synchronous base station. According to the zero offset 
timing information, the long code state and the synchronous 
channel super frame timing information received from the 

§6 synchronous base station through the common channel, the 
handoff from the asynchronous base station to the synchronous 
base station can be performed. 

Therefore, since the long code state can be obtained 
without demodulation of the synchronous channel of the 

20 synchronous base station, there is an advantage in that the 
time for the handoff can be reduced to a minimum value. 

Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various 

25 modifications, additions and substitutions are possible, 
without departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 
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What is claimed is: 


1. A method for performing a handoff from an asynchronous 
base station to a synchronous base station, comprising the 
5 steps of: 

a) setting a common channel between the synchronous base 
station and a mobile station; 

b) determining whether there is an asynchronous base 
station to be handed off in neighbor asynchronous base 

liO stations based on monitoring information of the neighbor 
"~ asynchronous base stations; 

Z~. c) if there is no asynchronous base station, requesting a 

handoff to the synchronous base station and receiving a 
compressed mode message through the common channel; 

d) selecting a synchronous base station to be handed off 

:;: based on the compressed mode message; and 

^ e) performing the handoff from the asynchronous base 

station to the synchronous base station selected. 

20 2. The method as recited in claim 1, wherein information 

transmitted through the common channel includes a common code, 
a zero offset, a long code state and a synchronous channel 
super frame timing. 

25 3. The method as recited in claim 1, wherein the step d) 

includes the steps of: 

dl) obtaining a pseudo noise (PN) sequence zero offset 
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timing based on the common code and the zero offset; and 

d2) obtaining the long code state and the synchronous 
channel super frame timing. 

4. The method as recited in claim 2, wherein the common 
channel is transmitted in synchronization with a starting 
point of a pilot channel of the synchronous base station. 

5. The method as recited in claim 3, wherein the step d2) 
includes the steps of: 

d21) obtaining a synchronization of the common channel; 
d22) storing one period of the common channel; 
d23) accumulating an output value of the common channel 
at every period, thereby generating accumulated values; and 

d24) selecting a maximum value of the accumulated value. 

6. The method as recited in claim 3, wherein the step d2) 
includes the steps of: 

d21) obtaining a synchronization of the common channel; 
d22) storing one period of the common channel; 
d23) calculating output values of the common channel at 
every period; and 

d24) selecting the most frequent output value. 

7. The method as recited in claim 2, wherein the long 
code state and the synchronous channel super frame timing are 
N-ary modulated and then transmitted. 
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8. A method for performing a handoff from an asynchronous 
base station to a synchronous base station, comprising the 
steps of: 

5 a) setting at least one common channel between the 

synchronous base station and a mobile station; 

b) determining whether there is an asynchronous base 
station to be handed off in neighbor asynchronous base 
stations based on monitoring information of the neighbor 

]5o asynchronous base stations; 

c) if there is no asynchronous base station, requesting a 
■A\ handoff to the synchronous base station and receiving a 

compressed mode message through a common channel; 

d) selecting a synchronous base station to be handed off 
3-5 based on the compressed mode message; and 

e) performing the handoff from the asynchronous base 
station to the synchronous base station selected. 

9. The method as recited in claim 8, wherein information 
20 transmitted through the common channel includes a common code, 

a zero offset, a long code state and a synchronous channel 
super frame timing. 

10. The method as recited in claim 8, wherein the step d) 
25 includes the steps of: 

dl) obtaining a pseudo noise (PN) sequence zero offset 
timing based on the common code and the zero offset; and 
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d2) obtaining the long code state and the synchronous 
channel super frame timing. 

11. The method as recited in claim 9, wherein the common 
channel is transmitted in synchronization with a starting 
point of a pilot channel of the synchronous base station. 

12. The method as recited in claim 10, wherein the step 
d2) includes the steps of: 

d21) obtaining a synchronization of the common channel; 
d22) storing one period of the common channel; 
d23) accumulating an output value of the common channel 
at every period, thereby generating accumulated values; and 

d24) selecting a maximum value of the accumulated value. 

13. The method as recited in claim 10, wherein the step 
d2) includes the steps of: 

d21) obtaining a synchronization of the common channel; 
d22) storing one period of the common channel; 
d23) calculating output values of the common channel at 
every period; and 

d24) selecting the most frequent output value. 

14. The method as recited in claim 9, wherein the long 
code state and the synchronous channel super frame timing are 
N-ary modulated and then transmitted. 
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Abstract of the Disclosure 


A method for performing a handoff between an asynchronous 
base station and a synchronous base station. The method 
includes the steps of: a) setting at least one common channel 
between the synchronous base station and a mobile station; b) 
determining whether there is an asynchronous base station to 
be handed off in neighbor asynchronous base stations based on 
monitoring information of the neighbor asynchronous base 
stations; c) if there is no asynchronous base station, 
requesting a handoff to the synchronous base station and 
receiving a compressed mode message through the common 
channel; d) selecting a synchronous base station to be handed 
off based on the compressed mode message; and e) performing 
the handoff from the asynchronous base station to the 
synchronous base station. 
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